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Introduction

30
The traditional meat inspection system was developed in the mid-nineteenth century to 31 detect zoonotic diseases in animals, such as trichinellosis, tuberculosis and taeniasis, that posed 32 the highest risk for meat consumers at that time (Edwards et al., 1997) . Although the nature of 33 veterinary public health challenges has significantly changed over time, this system practically 34 remained the same until today. Consequently, concerns have been expressed that current meat 35 inspection can no longer be considered adequate to protect public health, as it is ineffective in 36 controlling the microbial meat-borne hazards that currently pose highest public health burden 37 such as Salmonella, Campylobacter, pathogenic Yersinia and verotoxigenic Escherichia coli.
38
Hence, it has been widely advocated that the official meat inspection, as a risk management 39 measure, shall take into account the results of risk assessment of hazards that affect meat safety 40 at the abattoir level (FAO/WHO, 2006; Blagojevic and Antic, 2014) .
41
Weaknesses of the current meat inspection system are well recognized in the European 42 Union (EU), where significant actions have been initiated in order to review and modernise meat 43 inspection moving towards a more risk-based approach (EFSA, 2011 (EFSA, , 2013a (EFSA, , 2013b . The UK intended for human consumption (EC, 2004) . The extent to which this meat inspection task 48 contributes to the reduction in public and animal health and welfare risk is under discussion.
49
The aim of this study was to qualitatively assess the changes -if any -in detection of 50 public health, animal health and animal welfare hazards in cattle, small ruminants and pigs posed travel and routine slaughter and routine post-mortem inspection (this was assumed whenever it 124 was not specified otherwise in the data source); ii) data referred to animals in their common 125 slaughter age (this was assumed whenever it was not specified otherwise in the data source); iii) 126 data referred to animals naturally infected with a specific hazard (i.e. studies in which animals 127 were experimentally infected were excluded). Table 2 . Reported qualitative findings were subjected 132 to critical appraisal by the authors who then produced a consensus-estimate of the likelihood 133 categories from Table 2 . Consensus was reached by opting for a precautionary approach (i.e. was decided to recruit two groups of experts: one for cattle and small ruminants and one for pigs.
146
Each group consisted of five experts.
147
The expert elicitation consisted of two rounds. In the first round, an online questionnaire 148 was sent out to the experts. Questionnaires were designed using SurveyMonkey®.
149
The questionnaires were developed to elicit the likelihood of detection of the combination of 150 lesions associated with a selected hazard in the event that the lesions were present (Table 3) .
151
Experts were asked to provide their answers as qualitative categories ( (Table 2) .
170
The likelihood of detection estimates from all experts for each hazard-species pairing were 171 combined into a single, final estimate using the same protocol as in the previous elicitation. 
Results
174
In total, fourteen public health, ten animal health, and seventeen animal welfare hazard- The likelihood of gross lesion presence in green offal if the hazard is present (Lp) was the 234 cornerstone of this assessment for public and animal health hazards, and estimates for each of the 235 selected hazard-species pairing were based on data from scientific literature. However, the 236 scientific literature data on this topic was lacking to a great extent. Also, the majority of 237 information found was of qualitative nature and therefore, the selection of categories of 238 likelihood (i.e. from negligible to high) was performed with considerable uncertainty. Therefore, 239 the precautionary principle was applied, resulting in the use of higher likelihoods of lesion 240 presence in green offal. This is likely to be an over-estimation.
241
As no information was available in the scientific literature on the likelihood of detection 242 of lesions present in green offal (Ld), expert opinion was used to obtain these estimates.
243
Regarding public and animal health hazards, in order to minimise bias, case definitions (Table 3) 244 in the three species were presented to the experts, omitting the name of the hazard that was 245 assumed to be causing the lesions. There were minor differences (not presented here) in the 246 estimates provided by the different experts and simple majority of the answers led to final 247 estimate for each pairing.
248
For animal welfare hazards, no case definitions were necessary. They were grouped and 249 presented to the meat inspection experts directly for assessment. Weakness of the elicitation on 250 detection of animal welfare hazards was that only three experts for ruminants and two for pigs 251 participated; on the other hand, the agreement among them was very good (not presented here). complete revision are currently considered in the EU (EFSA, 2011 (EFSA, , 2013a (EFSA, , 2013b . Additionally,
263
this study focused only on non-suspect ("low risk") animals according to the data and findings 264 from FCI and ante-mortem inspection. In line with this, earlier research found that in slaughtered 265 animals that were categorised as non-suspect by ante-mortem examination (i.e. low risk 266 animals), macroscopic lesions were present in up to 1% of the animals and post-mortem 267 inspection on average detected only 20% of present lesions (Harbers, 1991; Berends et al., 1993) .
268
In general, post-mortem meat inspection is considered to contribute more to the detection/control 269 of animal than public health hazards (Edwards et al., 1997; Stärk et al., 2014) . The results of this 270 study did not confirm a distinct relevance of green offal inspection, i.e. the independent 271 contribution of this meat inspection task to both animal and public health appears to be limited.
272
Because of the different approach used to estimate the likelihood of detection in animal 273 welfare compared to public and animal health hazards, the two estimates are not directly 274 comparable. This applies also to the overall contribution of green offal inspection, which Regarding the capacity of current and visual-only green offal inspection to detect the 287 selected public and animal health hazards, a difference between the two inspection scenarios was 288 observed only in three hazard-species pairings, and all of them are relevant to animal health only.
289
As for animal welfare, the likelihood of detection of six conditions in cattle and pigs with current 290 green offal inspection drops for one likelihood category if switched to visual-only.
291
The change in the likelihood of detection for TB could be expected considering that hazard due to the lack of evidence of meat-borne transmission to humans (EFSA, 2011 (EFSA, , 2013a . 
313
Regarding alternative means of control of the hazards for which differences were found 314 between current and visual-only green offal inspection, it is notable that green offal is neither the can be detected (FAO, 2004; OIE, 2010) .
327
A concern related to the current post-mortem inspection is the spread of microbial 328 pathogens between different organs and carcases mediated by mandatory palpations and 329 incisions. Cross-contamination can pose a higher risk for public health than the hazards targeted 
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The infection is very common but the clinical disease is relatively infrequent. Disease in adults is rare. Necrotic enteritis may be evident. Campylobacter is very often present in clinically healthy pigs, but there may be diffuse catarrhal to severe hemorrhagic enteritis of the jejunum and ileum seen in infected pigs in common slaughter age. 
